1. The air is passed through a porous material, such as the Millipore filter' (Humphrey and Gaden, 1955) , that retains the microorganisms; the filter is then disaggregated in sterile water and the suspension is plated for counting. This method applies only when the air stream is very slow.
2. The air stream is directed to a solid culture medium (Bourdillon, 1941) that retains some of the microorganisms on its surface. This method is inadequate for longtime experiments because the culture medium dehydrates and shrinks. It also needs carefully controlled experimental conditions to assure good results.
3. The air is bubbled through a liquid with specially designed impingers (Rosebury, 1947) . The suspension of microorganisms obtained is then plated for counting. This method also applies when the air stream is slow.
This report describes a simple filtration method for the estimation of the concentration of microorganisms in the air. Air is passed through a filter paper mounted in a proper device; the microorganisms retained are counted on the same filter paper conveniently moistened with a suitable culture medium. This method can be used with air streams of relatively high rates, and eliminates the counting of microorganisms by plating.
MATERIALS AND METHODS
The experimental work was divided into two fundamental parts:
1. Filtration tests with water suspensions of known concentrations were carried out to verify the proportionality between the retained number and the expected number of micrcorganisms.
2. Filtration test with air in natura and with lightly contaminated air, at a stream rate of about 10 meters per min, were made to measure the filter retention effi- 'Millipore Filter Corporation, Watertown, Massachusetts. 252 ciency and to verify the proportionality between the retained number of microorganisms and the air volume. Saccharomyces cerevisiae, Staphylococcus aureus, and a Rhodotorula species were used in the water suspension filtration tests. The filtration device, represented in figure 1, must be carefully mounted to avoid lateral drain of the suspension of microorganisms. Different suspensions containing from about 40 to 400 cells per 10 ml were prepared from suspensions of known concentrations. After filtration of 10 ml portions of these suspensions, 10 ml of culture medium were added to each filtration device. The major part of the added culture medium was retained by the cotton bed, and was sufficient to assure the development of the micro-I 1. 
.,. t Calculated according Bourdillon (1941) . tests carried out to estimate the retention efficiency. To avoid air losses through the metal joints, "mastique" (mixture of 75 per cent pitch, 15 per cent wax, and 10 per cent ochre) was applied after the filter sterilization. Figure 3 is a schematic representation of the complete experimental system. After the filtration test was over, about 8 ml of culture medium (meat extract, 3 g; peptone, 5 g; glucose, 10 g; distilled water to 1000 ml) were added to each filter paper through the lateral holes (see figure 2) ; the volume of culture medium added must be just sufficient to saturate the cotton bed that supports the filter paper. The filtration device was then incubated in a water vapor saturated atmosphere at 28 to 30 C for 60 to 72 hr and then counted. Whatman filter papers no. 40 (white ribbon) and 42 (red ribbon) were used in all experiments. Sterilization wvas accomplished by autoclaving at 120 C for 15 to 20 min. Figure 4 shows a proposed filtration device for routine experiments; this device was used to test the proportionality between the number of microorganisms retained and the volume of lightly contaminated air.
RESULTS
Figures 5, 6, and 7, show the results of the filtration experiments carried out with water suspensions of Saccharomyces cerevisiae, Rhodotorula sp., and Staphylococcus aureus, respectively. Uniform distribution of the colonies on the filter paper surface and absence of colonies in the cotton bed were always observed in these experiments. Table 1 and figure 8 show the results of the air filtration tests. Bacteria were found rarely in the tests with air in natura.
DIscussION
The statistical treatment of the experimental results represented in figures 5-7, shows that there is a good proportionality between the numbers of microorganisms retained by the filter paper and the estimate number of microorganisms in the filtered suspension. Because of this experimentally verified proportionality, the proposed method seems to be a very good one to compare concentrations of microorganisms. The fact that in some experiments (see figures 6 and 7) the filter retention became greater when filter paper of larger pore diameter was used probably shows that the mechanism of microorganism retention is not purely mechanical.
The filtration tests carried out with air in natura show that the retention efficiency is practically 100 per cent. The filtration tests carried out with lightly contaminated air show a good proportionality between the number of recovered microorganisms and the volume of air.
The filtration method described in this report has some advantages over the known methods:
1. The filtration device is of simple construction and it is easy to operate.
2. Long time tests can be made (about 2 hr). 3. It can be applied with air streams of relatively high rates (about 10 meters per min).
4. The counting of microorganisms by the plating technique is avoided.
